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Objective: To determine the advantages and disadvantages of two different transabdominal approaches toexpose the 
pararenal aorta; infracolic (IC) and medical visceral rotation (MVR). 
Design: Retrospective study. 
Methods: We reviewed a consecutive s ries of concurrently treated patients undergoing combined aortorenal reconstruction 
using one of these two approaches (IC n=45; MVR n=30). 
Results: The two groups were identical with respect to demographics, risk factors and associated illnesses. Aortic 
aneurysmaI disease predominated among MVR patients, and occlusive disease among IC patients (p = 0.001). The most 
common aortic reconstruction was aortofemoral bypass grafting. Renal revascularisation was most often performed for 
symptoms; only in the MVR group it was the result of involvement by aortic aneurysmal disease (p =0.000). 
Thromboendarterectomy was the most common renal reconstruction, though performed only 10 times in the MVR group 
(p = 0.01). Except for supraceliac aortic cross-clamping, which was required more often in the MVR group (p = 0.004), 
operative details did not differ between the groups. Although the overall perioperative mortality and complication rate 
were equal, intraoperative splenic injury occurred solely in the MVR group (p = 0.001), and these patients experienced 
more pulmonary complications (p=O.O04) and they were hospitalised longer than the IC group (29.7+35.8vs. 
17.2 +_ 15.4 days; p =0.04). 
Conclusions: MVR has increased morbidity, but its unrestricted continuous exposure is optimum for combined aortorenal 
reconstruction involving pararenal aneurysmal disease. PararenaI occlusive disease is adequately exposed in most cases 
by the IC approach. 
Introduction Materials and Methods 
In contrast to infrarenal aortic exposure, there is little 
data comparing methods of exposure of the proximal 
aorta and its branches. Over the last 5 years we have 
utilised two different ransabdominal approaches to 
expose the pararenal aorta; the standard infracolic 
approach and the medial visceral rotation approach. 
A past report 1of our entire experience with the trans- 
abdominal medial visceral rotation approach sug- 
gested a difference in outcome in patients undergoing 
proximal aortic exposure using this method. However, 
there was no comparison group in that review to allow 
us to evaluate the possible differences. Therefore, to 
clarify the advantages and disadvantages of the trans- 
abdominal infracolic and medial visceral rotation ap- 
proaches, and to determine the appropriate indications 
for their use, we undertook the current study. 
*Please address all correspondence to: T. K. Ramos, Department 
of Surgery, Vascular Division, Creighton University, Saint Joseph 
Hospital, 601 N. 30th Street, Suite 3740, Omaha, NE 68131, U.S.A. 
We retrospectively reviewed 78 consecutive combined 
aortorenal reconstructions performed at the University 
of California, San Francisco. This analysis includes 75 
of these procedures which were performed in con- 
currently treated patients utilising one of two trans- 
abdominal approaches to expose the pararenal aorta; 
the standard infracolic approach (IC) and the left 
medial visceral rotation approach (MVR). Three re- 
constructions were excluded because they utilised dif- 
ferent approaches (right medial visceral rotation 
approach-2; combined left and right medial visceral 
rotation approach-i). The approach selected for com- 
bined aortorenal reconstruction was at the discretion 
of the attending vascular surgeon and there were no 
differences between the two groups (p =0.3589; Chi- 
squared). The operating team was composed of an 
attending vascular surgeon, a vascular fellow and a 
junior general surgery resident. During this time 
period operative details were collected prospectively. 
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Table 1. Patient profile. 
Infracolic approach Medial visceral rotation approach 
n % n % 
Gender 
Mate 23 51.1 16 53.3 
Female 22 48.9 14 46.7 
Risk factors 
Diabetes 4 8.9 1 3.3 
Hypertension 40 88.9 25 83.3 
Hyperlipidemia 7 15.6 1 3.3 
Smoking 43 95.6 26 89.7 
Associated illness 
Cardiac 24 54.6 9 30.0 
Pulmonary 5 11.1 1 3.5 
Hepatic 1 2.5 1 3.7 
Renal 24 53.3 14 46.7 
Prior abdominal surgery 
Aortic/aortic branch 10 22.2 7 23.3 
Other 11 24.2 5 16.7 
These included the indication for operation, the status 
of the operation (elective, urgent, or emergent), the 
operative technique, the level of aortic cross-clamp, 
the arteries repaired, and the length of the renal as 
well as any visceral ischaemic times. The remainder 
of the data used in this analysis were obtained by 
reviewing the hospital record, the office record, and 
the records provided by the referring physicians. All 
records were available for complete review. 
At the time of operation the mean age of the patients 
was 65.7+9.7 years for the IC group and 65.9+13.3 
years for the MVR group. The patient profile (Table 
1) of the two study groups was identical with respect 
to prevalence ofall risk factors and associated illnesses. 
Over 80% of the patients were being treated for hyper- 
tension and approximately one-half had evidence of 
impaired renal function, as indicated by an elevated 
serum creatinine. The three most frequent cardiac 
diagnoses in each group were angina, previous myo- 
cardial infarction and arrhythmias. Valvular heart dis- 
ease, which was not diagnosed in any of the patients 
in the MVR group, was documented in six patients in 
the IC group. Overall cardiac disease was slightly 
more common in the IC group (p = 0.06, Chi-squared). 
Diabetes, hyperlipidaemia and pulmonary disease re- 
quiring treatment were uncommon. One-third of the 
patients in each group had previously undergone 
major abdominal surgery and in a fifth of these patients 
the prior operation involved the aorta and/or one of 
its branches. 
Ninety-five per cent and 90% of the procedures were 
elective in the IC and MVR groups, respectively. Only 
one patient (IC group) required an emergent procedure 
for a ruptured pararenal aneurysm. Four patients 
required urgent procedures, three for symptomatic 
pararenal aneurysms (MVR group) and one for pre- 
gangrenous limb ischaemia (IC group). The indications 
for aortic reconstruction (Table 2) were significantly 
different between the two study groups (p = 0.001, Chi 
squared). Aneurysmal disease predominated among 
the MVR patients, while occlusive disease was most 
common among the IC patients. Aortic reconstruction 
was performed for graft infection in two patients, one 
in each group, for Takayasu's disease in one patient 
(IC group), and it was incidentally required to allow 
treatment ofrenovascular disease in six patients in the 
IC group. 
The indications for renal reconstruction (Table 2) 
were also significantly different between the two 
groups (p =0.000, Chi-squared). Renal revascularisation 
was performed most frequently for hypertension a d/ 
or declining renal function in both groups. However, 
only in the MVR group was renal revascularisation 
performed because of involvement by aortic an- 
eurysmal disease (n = 8). Renal artery reconstructions 
were required in the two patients with aortic graft 
infections and in the one patient with Takayasu's 
aortitis. Additionally, in one patient the left renal 
artery was reconstructed to facilitate exposure of a 
posterolateral pararenal mycotic aneurysm (MVR) 
group), and in another patient a left renal artery 
thromboendarterectomy (TEA) was required for treat- 
ment of aortic occlusive disease (IC group). 
Operative xposure 
Infracolic approach. The abdominal cavity is entered 
through a full-length midline incision extending from 
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Table 2. Indications for operation. 
Infracolic approach Medial visceral rotation approach 
n % n % 
Aortic procedures ~ 
Aneurysmal disease 8 17.8 19 63.3 
Occlusive disease 24 53.3 8 26.7 
Aneurysmal and occlusive 7 15.6 1 3.3 
diease 
Other 6 13.3 2 6.7 
Renal procedurest 
Symptomatic 35 77.8 13 43.3 
Asymtomatic 8 17.8 6 20.0 
Other 2 4.4 11 36.7 
* p = 0.001, Chi-squared. 
4- p = 0.000, Chi-squared. 
the xiphoid process to the symphysis pubis. After 
exploration, the small bowel is placed in an intestinal 
bag and displaced to the right. The transverse colon 
and omentum are wrapped in a moist sponge and 
reflected cephalad over the wound edges. This ex- 
posure of the midline retroperitoneum is maintained 
by using a table-mounted, self-retaining mechanical 
retractor (Omni-Tract ® Surgical, A Division of Min- 
nesota Scientific, Inc., St. Paul, Minnesota, U.S.A.). The 
infrarenal aorta is exposed by incising the posterior 
peritoneum just to the right of the midline from the 
aortic bifurcation to the base of the transverse colon 
mesentery. Proximally the periaortic tissue is divided, 
and mobilisation of the juxtarenal aorta is ac- 
complished by dissecting in the plane of Leriche. This 
limited pararenal exposure of the aorta is all that was 
required in three patients with aortic occlusive disease 
who underwent placement of infrarenal aortofemoral 
bypass grafts (AFBG) and unilateral renal rtery by- 
pass grafts. Exposure of the suprarenal aorta was 
required in the remainder of the patients (Fig. 1). This 
is accomplished by circumferentially dissecting the left 
renal vein to its junction with the inferior vena cava. 
Approximately 2 cm of the inferior vena cava is freed 
adjacent to this junction to ensure adequate mobility. 
Flexible tubing placed around the left renal vein serves 
as an atraumatic mobile retractor. The autonomic gan- 
glion tissue is dissected from the anterior surface of 
the aorta until the origin of the superior mesenteric 
artery is identified. This may require cephalad, then 
caudad retraction of the left renal vein. Division of the 
musculotendinous crura of the diaphragm opens up 
the confined space cephalad to the renal arteries and 
greatly facilitates circumferential mobilisation of the 
suprarenal aorta and these vessels. In 10 patients 
dissection was carried cephalad along the anterolateral 
surface of the aorta to expose the paramesenteric aorta. 
This dissection is made easier by complete resection 
Fig. 1. The exposure of the pararenal aorta obtained using the IC 
approach in a patient with aortic occlusive disease. 
of the autonomic ganglion tissue which overlies this 
area of the aorta. 
A limited discontinuous exposure of the supra- 
coeliac aorta was required for proximal control in three 
patients. This is achieved through a short vertical 
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incision in the gastrohepatic ligament. After incising 
the posterior midline peritoneum, the muscle fibres of 
the diaphragm are separated exposing the supracoeliac 
aorta. Limited dissection in the plane of Leriche allows 
for placement of an anteroposteriorly directed vascular 
clamp. 
Medial visceral rotation approach. A full length midline 
incision carried alongside the xiphoid is preferred for 
entering the abdominal cavity, although we used a 
modified left subcostal incision in two patients. The 
small bowel is placed in an intestinal bag and retained 
to the right, as described for the infracolic approach. 
The triangular ligament is incised and the left lobe of 
the liver is folded on itself and also retained to the 
right. Mobilisation of the sigmoid and descending 
colon is begun by incising the lateral peritoneal re- 
flection. This peritoneal incision is carried cephalad 
through the phrenocolic and lienorenal ligaments. 
Using gentle blunt and occasional sharp dissection, a
plane is developed between the pancreas and Gerota's 
fascia. The descending colon, spleen, pancreas, and 
stomach are then rotated anteriorly and medially, leav- 
ing the left kidney in situ. The spleen and pancreas 
are protected with moistened sponges and all of the 
anteriorly mobilised viscera are retained to the right 
by using a table-mounted, self-retaining mechanical 
retractor. To ensure adequate perfusion of the dis- 
placed viscera, the retractors are periodically released 
and repositioned. The peritoneum is reflected from 
the left crus of the diaphragm, bringing the aorta 
clearly into view, crossed only by the left renal vein, 
the autonomic ganglion tissue and the muscle of the 
left crus of the diaphragm. 
Exposure of the suprarenal aorta, which was neces- 
sary in all but one patient, requires circumferential 
dissection of the left renal vein to its entry into the 
inferior vena cava. Flexible tubing placed around the 
left renal vein allows it to be widely retracted as 
described with the infracolic approach. Caudal re- 
traction of the left renal vein exposes the origin of the 
renal arteries. The left renal artery can easily be freed 
from its origin to the renal hilum. Right lateral re- 
traction of the inferior vena cava brings the proximal 
2-3 cm of the right renal artery into view. The dense 
autonomic ganglia on the left anterolateral surface of 
the aorta is resected and the musculotendinous left 
crus of the diaphragm is divided to mobilise the 
suprarenal aorta (Fig. 2). When necessary, this dis- 
section is carried cephalad in the plane of Leriche to 
mobilise the paramesenteric (n = 12) and supraceliac 
aorta (n = 12). Mobilisation of the supraceliac aorta is 
achieved by dividing the median arcuate ligament and 
separating the muscle fibres of the diaphragm. 
Results 
Varied techniques were used for combined aortorenal 
reconstruction. Their distribution within the two study 
groups is illustrated in Fig. 3. The most common aortic 
reconstruction utilised an aortofemoral bypass graft 
(AFBG). This was also the most frequent aortic pro- 
cedure performed within the IC group, representing 
the predominance of aortic occlusive disease among 
these patients. In contrast, the most frequent aortic 
procedure performed in the MVR group was place- 
ment of an aortic tube graft for treatment of aortic 
aneurysmal disease. An aortoiliac bypass graft (AIBG) 
was used for aortic reconstruction i  an equal number 
of patients in both groups. Other aortic reconstructions 
included four aortoiliac thromboendarterectomies in 
the IC group, removal of one infected aortic graft in 
each group and a prosthetic aortoplasty in the MVR 
group. Overall, the distribution of techniques of aortic 
reconstruction were not different between the two 
groups. However, the distribution of techniques used 
for renal reconstruction were significantly different 
(p=0.004, Chi-squared). The most commonly per- 
formed renal reconstruction i  both groups was a 
thromboendarterectomy (TEA), but only 10 of these 
procedures were performed in the MVR group. The 
next most common renal revascularisation was bypass 
grafting for the IC group and re-implantation of the 
renal arteries for the MVR group. Other renal re- 
vascularisations included various combinations of 
TEA, bypass grafting, re-implantation, transposition, 
and dilatation. Fifty per cent of the patients in this 
study (IC n = 14; MVR n =23) required only unilateral 
renal artery revascularisation; therefore a total of 114 
renal arteries were revascularised. In one patient in 
the MVR group two major right renal arteries, as well 
as the left renal artery, were treated with bypass 
grafting. 
The operative details of these combined aortorenal 
reconstructions are summarised in Table 3. Overall, 
95% of these procedures required placement of the 
aortic cross-clamp above the renal arteries or at a more 
proximal aortic level. Supracoeliac aortic control was 
necessary significantly more often in the MVR group 
(p = 0.004, Chi-squared with Bonferroni correction for 
multiple pair-wise comparison), whereas placement in 
the aortic cross-clamp on the suprarenal orta occurred 
significantly more often in the IC group (p=0.000, 
Chi-squared with Bonferroni correction for multiple 
pair-wise comparison). The resultant visceral and renal 
ischaemic times were not different between the two 
groups. The complexity of these procedures is dem- 
onstrated by an average operative time of 8 h for the 
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Fig. 2. The exposure of the pararenal aorta obtained using the MVR approach in a patient with aortic aneurysmal disease. 
25 
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Fig. 3. The distribution of the operative techniques used for combined aortorenal reconstruction. ([~) Renal re-implant; (ll) renal TEA; 
([]) renal graft; ([]) renal other. 
IC group and 8.5 h for the MVR group. Coincident 
with these longer operative times were large volumes 
of crystalloid administration. Additionally, most 
patients received colloid solutions (89.3%), auto- 
transfusions of shed blood (cell saver) (82.7%) and 
transfusions of banked blood (86.7%). The mean post- 
operative weight gain was 9.1 _+4.8 kg and 8.7±3.6 kg 
for the IC and MVR groups, respectively. 
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Table 3. Details of operation. 
Infracolic approach Medial visceral 
rotation approach 
Operative time (h)* 8.0 _+2.6 8.5 _+2.6 
Aortic crossclamp levelf 
Supracoeliac 3 (6.8%) 12 (40.0%) 
SupraSMA 10 (22.2%) 12 (40.0%) 
Suprarenal 29 (64.4%) 5 (16.7%) 
Infrarenal 3 (6.8%) 1 (3.3%) 
Aortic branch ischaemic time (rains)* 
Visceral 31.3 _+ 16.3 40.8 _+ 21.5 
Renal 41.4 _+ 46.1 40.5 _+ 19.0 
Fluid requirement (1)* 
Crystalloid 7.3 _+ 2.7 8.5 _+ 3.3 
Colloid 1.7 _+ 2.0 1.4 _+ 0.7 
Cell saver 1.1 _+ 1.8 1.2 -t- 1.2 
Blood 1.2 + 1.2 1.2 -+ 0.9 
* Mean_+ S.D. 
t n (%); p =0.000, Chi-squared. 
Perioperative mortality 
One patient died of haemorrhage intraoperatively 
(Table 4) during an AIBG and renal TEA. There was 
a temporary suprarenal aortic cross-clamp and no 
technical problems identified to explain the un- 
controlled coagulopathy. When analysing the 11 post- 
operative deaths, there were no  differences in the 
preoperative risk factors, associated illnesses, op- 
erative indications or urgency of the operations be- 
tween the survivors and non-survivors. Furthermore, 
although there were no differences in the approaches 
used, the techniques of aortorenal reconstruction, or
the level of aortic cross-clamp lacement, here were 
significant differences in the lengths of both visceral 
(32.7 + 10.2 min vs. 54.5 + 35.3 min: p = 0.005; unpaired 
Student's t-test, two-tailed) and renal ischaemic times 
(35.7_+ 18.8 min vs. 80.3 + 102.9 min: p = 0.005; unpaired 
Student's t-test, two-tailed) between survivors and 
non-survivors. Also, non-survivors had a greater av- 
erage number of complications per patient han did 
survivors (p=0.000, Chi-squared with Bonferroni 
correction for multiple pair-wise comparison). Note, 
however, that because of the small number of 
non-survivors, other significant differences may have 
been missed when performing multiple pair-wise com- 
parisons. 
Perioperative morbidity 
The intraoperative complication rate was equal in 
both groups, but the distribution of complications was 
different (Fig. 4). There were 12 intraoperative injuries, 
all of which were attributed irectly or indirectly to 
obtaining exposure. Splenic injury necessitating splen- 
ectomy in eight patients and splenorrhapy in one 
patient occurred solely in the MVR group (p =0.001, 
Chi-squared with Bonferroni correction for multiple 
pair-wise comparison). There was also one adrenal 
injury in this group. Two patients ustained injuries 
in the IC group. In one patient he left colic artery was 
injured and in the other patient a left renal autograff 
was injured. There were two intraoperative cardiac 
events. One patient suffered a myocardial infarction 
despite successful preoperative coronary angioplasty. 
The second patient had a cardiac arrest associated 
with intraperitoneal bleeding during wound closure. 
Haemorrhage s condary to coagulopathy occurred in 
six patients and resulted in the death of two, one 
intraoperatively and one 24 h postoperatively. Intra- 
operative thromboemboli to the lower extremities 
occurred in six patients and required thrombo- 
embolectomies. Finally, miscellaneous technical prob- 
lems occurred in an additional six patients. 
As with the intraoperative complication rate, the 
postoperative complication rate was similar between 
the two groups, although the distribution was different 
(Fig. 5). Nineteen patients experienced cardiac com- 
plications, but most of these were atrial arrhythmias 
(n = 12) that were easily treated with little morbidity. 
Postoperative myocardial ischaemia occurred in one 
patient and infarction occurred in five patients with 
one fatality. Pulmonary valve endocarditis, which was 
diagnosed at necropsy in a patient who died of sepsis, 
was the final cardiac omplication. 
Table 4. Perioperative mortality. 
Infracolic approach Medial visceral rotation approach 
n % n % 
Cause of death 
Haemorrhage 4 8.9 0 0.0 
Visceral infarction 1 2.2 2 6.7 
Sepsis 2 4.4 1 3.3 
Myocardial infarction 1 2.2 1 3.3 
Total 8 17.7 4 13.3 
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Fig. 4. The distribution ofintraoperative complications associated with combined aortorenal reconstruction. ([~) Cardiac; (•) haemorrhage; 
([]) thromboembolic (extremity); ([]) injury; ([])misc. technical. 
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Fig. 5. The distribution ofpostoperative complications following combined aortorenal reconstruction. (D)Cardiac; (•) pulmonary; ([]) 
renal; (k~) gastrointenstinal; ([]) neurological; ([]) infections; ([]) other. 
Although the majority of patients were extubated 
within the first 24 h following surgery (IC 79.5%; MVR 
66.7%), pulmonary complications were still common 
(n = 20) and they occurred more frequently in the MVR 
group (p = 0.004, Chi-squared). Reintubation and/or  
prolonged mechanical ventilation for respiratory fail- 
ure was necessary in 12 patients. Five patients were 
treated for pneumonia nd three patients required 
thoracentesis of pleural effusions that were not as- 
sociated with concurrent pulmonary or intra-ab- 
dominal processes. 
The most common postoperative complications 
were renal (n = 23). The creatinine was elevated at the 
time of discharge in seven of the surviving patients 
within each group, and three required institution of 
dialysis during their hospitalisation. In one patient 
dialysis was transient and he left the hospital with a 
normal creatinine level. Among the non-survivors the 
creatinine was elevated postoperatively in eight 
patients; four of these patients required institution of 
dialysis prior to their death. 
Six complications involving the gastrointestinal 
track occurred in five patients and they were par- 
ticularly morbid. Three patients died following re- 
operations for visceral ischaemia. One of these patients 
developed massive visceral infarction involving the 
small and large intestines and the gallbladder. This 
occurred following an AIBG and bilateral renal TEA. 
This patient was also one of the three who developed 
postoperative pancreatitis. Pancreatitis occurred only 
in the MVR group and it required reoperation i  one 
patient for pancreatic d6bridement. 
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There was no difference between eurological, non- 
pulmonary infectious and other complications be- 
tween the two groups. Most of the non-pulmonary 
infectious complications were minor, including urin- 
ary tract infections (n = 8). Clostridium difficile entero- 
colitis (n=2), wound infection (n=3), and central 
venous catheter infection (n = 1). As previously men- 
tioned, three patients died of sepsis; one of these 
patients who was operated upon for aortic graft in- 
fection, was septic preoperatively. 
Discussion 
Since the original description of unrestricted exposure 
of the distal thoractic and entire abdominal aorta 
by DeBakey, Creech and Morris 2 in 1956, the upper 
abdominal aorta and its branches have traditionally 
been exposed using a thoracoabdominal pproach 
with rotation of the viscera from left to right in a plane 
anterior to the left kidney. In our early experience with 
reconstruction f this portion of the aorta, we modified 
this approach to a thoracoretroperitoneal approach 3 
by patterning it after the approached used by Dubost, 
Allary, and Oeconomos 4 for resection of the first ab- 
dominal aneurysm. However, analysis of our patients 
operated upon for chronic mesenteric schaemia 5 dem- 
onstrated greater morbidity, especially pulmonary, in 
the patients whose visceral reconstructions were per- 
formed through a thoracoretroperitoneal approach as 
compared to a transabdominal pproach. With this 
knowledge we revised our approach to determine if
adequate xposure of the proximal abdominal aorta 
could be obtained without the thoracic portion of the 
incision. We briefly used a left subchondral incision 
and a retroperitoneal dissection, but the resultant ex- 
posure had substantial limitations. Therefore, we chose 
a full-length midline incision and a transperitoneal 
dissection with medial rotation of the viscera in a 
plane anterior to the left kidney, which provided us 
better access to the right pararenal and paramesenteric 
aorta as well as better exposure of the lower abdominal 
aorta and iliac arteries. The first description of this 
transabdominal pproach was by Shirkey and col- 
leagues, 6 who used it to expose an injury to the prox- 
imal superior mesenteric artery. Several years later a 
variation of this approach was described by Crawford, 7 
who used it to expose complex aneurysms of the 
proximal abdominal aorta by developing a plane pos- 
terior to the left kidney so that it too was rotated 
medially with the viscera. In 1980, Williams re- 
introduced this manoeuvre when he described the 
extended retroperitoneal approach through a left flank 
incision and he expanded the indication for its use 
to promimal aortic occlusive disease. Although this 
retrorenal plane is not our preference, it provides 
adequate xposure for treatment of upper aortic an- 
eurysmal disease. This is so because the distance be- 
tween the origin of the renal arteries and the posterior 
wall of the aorta has increased as a result of the 
aneurysmal expansion. However, medial rotation of 
the left kidney provides a very limited access to the 
occlusive upper abdominal aorta and its branches. 
This seems true whether the medial rotation of the 
kidney is performed transperitoneally or extra- 
peritoneally. While Williams and others  10 have ad- 
vocated the extended retroperitoneal pproach for 
complex upper abdominal aortic reconstruction, par- 
ticularly in the high-risk patient, several anatomical 
restrictions are noted. These include limited access to 
the right upper abdominal aorta, the right renal artery 
beyond its origin, and the right iliac system. In ad- 
dition, Leather 11 has commented on the difficulty of 
inferior mesenteric artery re-implantation when using 
the extended retroperitoneal pproach. When trans- 
abdominal eft medial visceral rotation is used to 
expose the proximal abdominal aorta all of these lim- 
itations are overcome, save access to the right para- 
mesenteric aorta, which is still somewhat restricted. 
However, if additional exposure of this part of the 
aorta is required, it can be obtained through the same 
incision by performing aright medial visceral rotation. 
In contrast o infrarenal aortic exposure, there is 
little data 12 comparing methods of exposure of the 
proximal abdominal aorta and its branches. A recent 
review 1of our entire experience with transabdominal 
medial visceral rotation prompted us to perform the 
current analysis. For this study we selected patients 
undergoing combined aortorenal reconstruction, be- 
cause in theory adequate xposure for this procedure 
could be obtained by either the standard infracolic 
approach or the left medial visceral rotation approach. 
Although our two study groups were well-matched 
for patient characteristics and demographics, there 
were important significant differences between them 
with respect o indications for operation and type of 
reconstructions. These differences reflect the greater 
frequency of patients operated upon for pararenal 
aneurysmal disease in the MVR group. These patients 
required inclusion grafting of the pararenal aorta with 
re-implantation of the renal arteries. This is a complex 
reconstruction that requires continuous exposure of 
this aortic segment and frequently necessitates supra- 
visceral aortic cross-clamping, which was required in 
80% of the procedures in the MVR group. In most 
cases of pararenal aneurysmal disease, it would be 
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impossible to achieve adequate exposure for re- 
construction by the infracolic approach. On the other 
hand, the majority of reconstructions in the IC group 
were transaortic renal TEAs combined with infrarenal 
aortic graft procedures for aneurysmal or occlusive 
disease. Most of these procedures require only tem- 
porary suprarenal aortic cross-clamping and the ex- 
posure can almost always be accomplished using the 
infracolic approach. In only three instances was supra- 
coeliac control necessary, and in each of these cases a 
second limited transcrural exposure was required. 
Although there were more reconstructions requiring 
supracoeliac aortic cross-clamping in the MVR group, 
the two groups did not differ with respect o other 
operative details, including the overall complication 
rate. However, when the intraoperative complications 
were analysed by multiple pair-wise comparison (Bon- 
ferroni correction) there were significantly more in- 
juries within the MVR group. All of these were directly 
attributed to the approach; injury to both the spleen 
and the left adrenal gland occurs during mobilisation 
and medial rotation of the viscera. Special care in 
lifting the spleen out of the splenic fossa is required 
and it is important o establish and maintain the 
correct plane between the pancreas and Gerota's fascia. 
Fortunately, we have not recognised any early or late 
sequelae following splenectomy. One patient de- 
veloped pneumonia, but there were no other pul- 
monary or major non-pulmonary infections or 
episodes of postoperative thrombosis n these patients. 
Therefore, if a splenic injury cannot be easily repaired, 
splenectomy is performed. There were only two in- 
juries in the IC group, but both of these occurred in 
patients with pararenal aneurysmal disease. In one 
patient the left colic artery was injured during an 
attempt o obtain proximal aortic exposure. Despite 
repair of the left colic artery and re-implantation of
the inferior mesenteric artery, this patient developed 
postoperative colonic infarction that was fatal. The 
other patient sustained injury to a left renal artery 
autograft during an attempt to control bleeding from 
the left lateral aorta. Perhaps exposure of the aorta by 
the MVR approach would have prevented both of 
these complications. 
The greater complexity of the MVR cases is dem- 
onstrated by a higher frequency of postoperative pul- 
monary complications in this group. As discussed 
above, we originally used transabdominal MVR to 
avoid the high pulmonary complication rate ac- 
companying the thoracoretroperitoneal approach. 3 
Clearly, we have not accomplished this goal by 
eliminating the thoracic portion of the thoraco- 
retroperitoneal incision. This leads us to believe that 
there must be other factors accounting for the greater 
percentage ofpulmonary complications in this group. 
Pulmonary dysfunction following reperfusion of isch- 
aemic tissues has been documented to occur in humans 
undergoing aortic surgery, 13'14 The release of oxygen 
free radicals by ischaemic tissue is thought o induce 
thromboxane A2synthesis upon reperfusion. Ina sheep 
model of lower torso ischaemia-reperfusion, throm- 
boxane A 2 mediates increased pulmonary micro- 
vasculature permeability. 15 Although the visceral and 
renal ischaemic times did not differ between the two 
groups, 80% of patients in the MVR group experienced 
visceral ischaemia compared to only 29% of patients 
in the IC group. Possibly the greater extent of visceral 
and torso ischaemia in the MVR patients leads to 
the greater frequency of pulmonary complications 
in this group. Alternatively, the extensive left sub- 
diaphragmatic dissection required by the MVR ap- 
proach may account for the higher frequency of 
pulmonary complications in this group. Patients in the 
MVR group were hospitalised longer than patients in 
the IC group (29.7___ 35.8 days vs. 17.2 ± 15.4 days; p = 
0.04, Student's t-test, two-tailed), and this was related 
to the development of pulmonary complications. 
Conclusions 
We conclude from these data that the MVR approach 
is associated with a higher frequency of exposure- 
related morbidity. Nevertheless, MVR is the optimum 
approach for combined aortorenal reconstruction i - 
volving pararenal aortic aneurysmal disease, where 
more proximal aortic cross-clamping as well as 
continuous, unrestricted aortic exposure is required. 
Alternatively, the standard IC approach provides ad- 
equate xposure in most cases of combined aortorenal 
reconstruction involving pararenal ortic occlusive dis- 
ease. Selective use of MVR in this setting is appropriate 
for reoperative aortic surgery or when there is un- 
certainty about the proximal extent of disease. 
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